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METHOD AND APPARATUS FOR PROVIDING 
COMPONENT-RELATED INFORMATION 

REFERENCE TO MATERIAL SUBJECT TO COPYRIGHT PROTECTION 

5 

A portion of the disclosure of this patent document contains material which is 
subject to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent disclosure, as it appears in the Patent and 
Trademark Office patent files or records, but otherwise reserves all copyrights 
1 0 whatsoever. 

1. Field of the Invention 

The present invention relates to information processing and, in particular, to a 
1 5 method and apparatus for processing maintenance facility-related information. 

2. Description of the Prior Art 

Typical complex mechanical platforms often comprise thousands of components 
20 that must be replaced or overhauled regularly. These components often comprise 
several parts and usually require specific tools for their extraction and subsequent re- 
insertion. For example, if the platform is a commercial aircraft, an electrical connector 
would be one type of component and the contact pins and backshell of the connector 
would be constituent parts of the component. Finding information about these 
25 components, parts and tools can be a complicated process for the technician. 

In replacing a specific component of a platform, a technician typically references 
a schematic diagram corresponding to the individual platform being worked on to find a 
symbol corresponding to the individual part being replaced. Next to the symbol, is an 
30 Equipment List Designator (ELD) number. The ELD number uniquely identifies the 
specific component and its location on a specific platform. Next, the technician accesses 
a cross-reference manual to find the user-specific part number corresponding to the 
ELD number. Typically each user, such as an airline, will have its own unique list of 
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part numbers describing the components found on all of its platforms. Once the user- 
specific part number is found, the technician can order the component using the user- 
specific part number from the user's inventory system. However, if the component is 
not available from the user's inventory system, the technician must then access another 
5 cross-reference manual to find the manufacturer's part number. The component is then 
ordered directly from the manufacturer or some other source. 

Sometimes the original component is no longer available from the manufacturer, 
or the technician may not want to use the component from the original manufacturer due 

10 to cost or other considerations. For example, the original manufacturer may have 

sharply increased its price for a given component, or it might not supply a given part to 
a particular geographic market. In this case, the technician will attempt to find an 
equivalent to the original component. In the case of aircraft maintenance, the technician 
is required by federal aviation administration (FAA) regulations to find a substitute 

1 5 component having attributes of form, fit and function that equal or exceed the form, fit 
and function attributes of the original component. For example, if the original 
component is an electrical connector used in a commercial aircraft, a suitable substitute 
connector must have the same general shape as the original connector (the same form), 
it must be complimentary to the mate of the original connector (the same fit), and it 

20 must be able to withstand the same operating conditions {e.g. , temperature) and transfer 
signals in the same way as the original connector (the same function). 

Finding such a suitable substitute component can be a laborious process. 
Typically, a technician must search through several different manufacturer's parts 

25 manuals, find what appears to be a suitable substitute component and then compare each 
attribute of the desired substitute to each attribute of the original component. The 
technician must also look up the required tooling for a component, as FAA regulations 
often mandate that a given component be worked on only with a specific tool. 
Maintenance facilities usually keep ad hoc lists of data about suitable substitute 

30 components for many of the original components they use, but these lists are often 
incomplete and frequently contain outdated information. 



WO 97/17653 



PCT/US96/17881 



3 

The technician time wasted in looking up components and in trying to find 
suitable substitutes for components can be very costly. One airline estimates that in 
1994 alone its cost spent in searching for component-related repair information was over 
$500,000.00. In addition to that figure, it lost over $500,000.00 due to the cost of flight 
5 delays due to electrical connector repair problems alone. Were there a system that 
automated the process of finding suitable substitute components, a major carrier could 
save over $1,000,000.00 per year in maintenance and repair costs. 

Furthermore, sometimes a technician does not know an actual part number for a 
10 needed component, but knows only the form, fit and function of a desired component. 
This is especially true in design facilities, where engineers must find a suitable 
component for a given function from all of the components available. Because of the 
time involved the technician or engineer will frequently use the first component found 
having suitable form, fit and function. Rarely will the technician or engineer perform a 
1 5 comprehensive cost and function analysis to find the optimal component. This can result 
in the disadvantage of platforms, such as commercial aircraft, being repaired and 
designed with less than optimal components, and can also result in the disadvantage of 
considerable aggregate cost inefficiency occurring due to the use of non-competitively 
priced components. 

20 

There are some systems that effectively act as computerized parts lists of various 
components. These allow the user to search on various criteria, much in the same way 
that a user would look through a technical manual. However, they have the 
disadvantage of not seeking out substitute components having equivalence in form, fit 
25 and function. They also have the disadvantage of not being able to search for 
components having specific attributes. Thus, the time saved by these systems is 
marginal, as a user must go through roughly the same process in searching for substitute 
components. 

30 Currently, no system exists that automatically finds suitable substitutes for 

components used in various platforms and provides comprehensive related information 
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about the components. Furthermore, no system exists that automatically finds suitable 
components of platforms in response to a query, based on a selected set of desired 
attributes of a component. 

5 SUMMARY OF THE INVENTION 

1. Aspects of the Invention 

One aspect of the invention is a method of comparing components to determine 
10 which of a set of components is an acceptable substitute for a primary component, each 
of the components having at least one attribute. A first set of data including a plurality 
of component identifiers and a plurality of component values is accessed. Each of the 
component identifiers corresponds to a component and each of the component values 
corresponds to a particular attribute associated with a component corresponding to one 
1 5 of the plurality of component identifiers. A primary component identifier of the plurality 
of component identifiers is selected. The primary component identifier corresponds to 
the primary component. Using preselected criteria, at least one component value 
corresponding to at least one selected attribute associated with the primary component 
is compared to a set of the plurality of component values, thereby determining which 
20 components are acceptable substitutes for the primary component. A list of components 
so determined to be acceptable substitutes for the primary component is then generated 
and displayed. This method may be implemented on a digital computer having a 
computer readable memory on which is stored the first set of data. 

25 Another aspect of the invention is a method of employing a computer to select at 

least one component from a set of components, where each of the components has at 
least one attribute. A set of data including a plurality of component identifiers and a 
plurality of values is accessed. Each of the component identifiers corresponds to a 
component and each of the values corresponds to an attribute associated with a 

30 component corresponding to one of the plurality of component identifiers. An attribute 
of a desired component is selected and at least one first value corresponding to the 
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selected attribute associated with the desired component is entered into the computer. 
The first value is compared to a subset of the plurality of values associated with the 
selected attribute, thereby determining which of the components are associated with the 
selected attribute having a value equal to the first value. A first list of component 
5 identifiers corresponding to components so determined to have values of the selected 
attribute equal to the first value is then generated and displayed. This method may be 
implemented on a digital computer having a computer readable memory on which is 
stored the set of data. 

10 Another aspect of the invention is a series of operational steps, to be performed 

by a digital computer having a memory, for comparing components, each of the 
components having at least one attribute, to determine which of a set of alternate 
components is an acceptable substitute for a primary component. A set of data stored in 
the memory is accessed. The set of data includes a plurality of component identifiers, 
1 5 with each of the component identifiers corresponding to a component, and a plurality of 
values, with each of the values corresponding to a particular attribute associated with a 
component. Input is received from a user, the input indicating a primary component 
identifier of the plurality of component identifiers, with the primary component identifier 
corresponding to the primary component. A portion of the memory is searched and at 

20 least one value corresponding to a selected attribute associated with the primary 

component is compared, using preselected criteria, to a set of the plurality of values, 
thereby determining which of the set of alternate components is an acceptable substitute 
for the primary component. Each one of the set of plurality of values corresponds to the 
selected attribute associated with one of the set of alternate components. A list of 

25 component identifiers of components so determined to be acceptable substitutes for the 
primary component is then generated and displayed. 

Another aspect of the invention is an apparatus for accessing information used 
by* facility. The apparatus includes a computer readable memory having a plurality of 
30 memory addresses and containing a data structure stored therein. The data structure 
includes a first table, stored in the memory, with the first table including a first plurality 
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of records. Each of the first plurality of records includes a first data field including a 
component identifier corresponding to a component, at least one second data field 
including a part identifier corresponding to a part included in the component 
corresponding to the component identifier included in the first data field, and at least one 
5 third data field having information about the component corresponding to the 

component identifier included in the first data field. The data structure also includes a 
second table, stored in the memory and including a second plurality of records. Each of 
the second plurality of records includes a fourth data field that includes information 
about the part corresponding to a part identifier included in the second data field. The 
10 data structure also includes a plurality of first pointers, where each first pointer points to 
a memory address at which a selected one of the second plurality of records in the 
second table is stored, with each of the first pointers being associated with a part 
identifier included in the first table. 

15 Another aspect of the invention is a computer system for accessing information 

about a plurality of components that includes an apparatus for accessing information 
used by a maintenance facility. The apparatus includes a computer readable memory 
having a plurality of memory addresses and containing a data structure. The data 
structure includes a table, stored in the memory, that includes a plurality of records. 

20 Each of the plurality of records includes a first data field including a component 

identifier corresponding to a component and at least one second data field including a 
value for an attribute associated with the component. The system also includes a 
computer processor and a memory storing a computer program. The program directs 
the operation of the processor to access the table and receive input from a user 

25 indicating a selection by the user of a component identifier in the table corresponding to 
a primary component. The program also directs the computer to compare, using 
preselected criteria, at least one value corresponding to at least one selected attribute 
associated with the primary component to each second data field of a set of the plurality 
of records, and thereby determine which components are acceptable substitutes for the 

30 primary component. The program then directs the computer to generate and display a 
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list of components so determined to be acceptable substitutes for the primary 
component. 

Another aspect of the invention is a method of assessing fees for access to a data 
5 base by a user having an account. At least one selected first display of information 
stored in the database and accessible by the user is designated as a pay screen. At least 
one instance of the user accessing the pay screen is recorded. A predetermined fee for 
each recorded use of the pay screen by the user is assessed to the user's account. 

0 

2. Utility of the Invention 



The invention has many practical utilities. Among other things, the utility of the 
invention includes providing a user with the ability to quickly find suitable substitutes for 

1 5 a selected component, the substitutes being at least equivalent to the selected 
component with respect to attributes of form, fit and function. The utility of the 
invention also includes automating the process of providing a user with information 
about selected components. The utility of the invention also includes providing a user 
with the ability to quickly identify a component by entering into a computer attributes of 

20 form, fit and function associated with the desired component. The utility of the 

invention also includes providing a server with the ability to selectively assess charges to 
accounts for each use of the system based on a per-screen basis. 

These and other aspects and utilities of the invention will become apparent from 
25 the following description of the preferred embodiment taken in conjunction with the 
following drawings. As would be obvious to one skilled in the art, many variations and 
modifications of the invention may be effected without departing from the spirit and 
scope of the novel concepts of the disclosure. 



30 
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BRIEF DESCRIPTION OF THE FIGURES OF THE DRAWINGS 

FIG. 1 is a simplified transition diagram of some of the states that can be 
accessed by the invention. 

FIGS. 2A-2J are views of a representative sample of the screen displays 

corresponding to various states of one embodiment of the invention. 

FIG. 3 is a schematic diagram of one embodiment of the invention. 

FIG. 4A is a simplified entity relationship diagram showing the basic data 
structure employed in the invention. 



FIG. 4B is a simplified memory space diagram showing one implementation of 
1 5 the data structure shown in FIG. 4A. 

FIG. 5 is a an entity relationship diagram showing the data structure employed 
in one embodiment of the invention. 

20 DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the invention is now described in detail. Referring to 
the drawings, like numbers indicate like parts throughout the views. 

25 1. Definitions 



As used in the description herein and throughout the claims, the following terms 
take the meanings explicitly associated herein, unless the context clearly dictates 
otherwise: 

30 



"A," "an," and "the" includes plural reference. 
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"In" includes "in" and "on" 

"Facility" means any facility that uses information about components and parts 
thereof 

Illustrative examples of facilities includes maintenance facilities, 
warehouses, design facilities, etc. 

"Platform" means any device that is maintained at a facility. Illustrative 
examples of platforms include aircraft; trains, factory equipment, 
buildings, etc. 

"Component" means any assemblage used by or kept at a facility. 

"Part" means any constituent unit of a component. As used in the present 

application, a part may also be an assemblage of several constituent units. 
Such a part is thus treated as a component when referred to in the 
context of being an assemblage, and its constituent units are treated as 
parts. 

"Pointing and clicking" means indicating a selection by placing a cursor, 

represented as an arrow, at an area of interest, using an input device 
(e.g., a mouse of the type commonly used with personal computers) and 
depressing an input button on the input device, as is common with 
several contemporary operating systems. 

'Component Identifier" means any code that could uniquely identify a 
component and could include a manufacturer's part number, an 
equipment list designator, a milspec number, a warehouse number, a 
user's part number, or any other code used in a component identification 
system. Similarly, "part Identifier" means any code that could uniquely 
identify a part. 



* > * 
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2. Description 

The invention is a system that allows a technician to search a database 
5 comprising information about a plurality of components and find an acceptable 

substitute for a desired component. It also allows a technician, or other user, to find a 
desired component based on the values of several attributes. (Such attributes indicate 
the form, fit and function of the component and could include such attributes as: 
temperature rating, material code, finish type, or any other attribute relevant to the 
10 function of a component .) When a component is found by the system, it displays 
various types of information about the component and its constituent parts. 

A simplified state transition diagram implementing the invention is shown in FIG. 
1 (detailed state transition diagrams, upon which a computer program implementing a 

15 first embodiment of the invention, can be found in Appendix A of the microfiche 
appendix). The system first enters a log-on state 12 in which the user enters any 
necessary log on information (e.g., user ID, pass word, etc.). Once any logon 
conditions (e.g., verification of password) are satisfied, the system enters a state 14 in 
which the user has the option to enter a component identifier, if known Once the user 

20 has entered a component identifier (or has entered a blank), the system proceeds to a 
state 16 wherein the user is asked to choose a feature. The selectable features include: 
the component feature 20, the part feature 40, the tool feature 50 and the comments/ 
questions feature 60. 

25 If the user chooses the component feature 20 the system enters one of three 

states corresponding to one of three user-chosen options: the general state 24, the detail 
state 26 and the packaging state 28. In the general state 24, the system provides the 
user with general attribute information about a selected component. In the detail state 
26 the system provides information specific to a given component. In the packaging 

30 state 28 the system provides the user with information about what is included in a 

package with a selected component (e.g., what tools and ancillary parts are included). 
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Regardless of the option, the user can always cause the system to enter one of the 
following states: find alternates 30, in which the system finds alternate components or 
parts having the same form, fit and function as a selected component or part; find mates 
32, in which the system finds components having complementary function to a selected 
5 component; show diagram 34, in which the system displays a diagram of a selected 

component; and return 36, in which the system returns to the first listed component after 
having displayed information about alternate components. 

If the user chooses the part feature 40, the system enters a state 42 in which it 
10 displays information about a selected part of a selected component. The user may then 
cause the system to enter a state 44 in which the system finds suitable alternate parts 
having the same form, fit and function as the selected part. 

If the user chooses the tool feature 50, the system will display information about 
1 5 the tools required in association with a selected component. The user may then cause 
the system to enter a state 54 in which the system finds suitable alternate tools for a 
selected tool. 



If the user chooses the comments/ questions feature 60 the system allows the 
20 user to input information. Such information could comprise, for example, requests for 
information about components not yet included in the data structure. This feature 60 
could be used to provide a communications link between a user and a technical 
representative. It could also be used to perform statistical consumer analysis on the 
various users of the system. 

25 

As shown in FIG. 2A, several screens are initially presented to the user. This 
embodiment of the invention is directed to providing information about electrical 
connectors used on aircraft. Such connectors are considered to be components, and the 
constituent parts of the components include such parts as contacts, backshells and 
30 sealing plugs used to seal the respective connectors during periods of nonuse. 
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First, a logon screen 200 requires the user to enter a logon ID and a password 
After the correct password has been entered, the system presents the user with a 
manufacturer's part number screen 202, which allows the user to input a manufacturer's 
part number if known. Next, the system presents a main screen 204, which allows the 
5 user to select a desired feature. 

As shown in FIG. 2B, a main connector screen 208 presents to the user a 
dynamic information area 206 and a static information area 230. The static information 
area 230 displays information that is not changeable by the user. The dynamic 

10 information area 206, on the other hand, displays information and allows the user to 

input information. In this embodiment, the dynamic information area 206 is displayed as 
a series of representations of three index cards 210, 212, and 214. The general card 210 
allows the user to access general attribute information about a selected connector. If the 
user points and clicks on the detail card 212, the system presents a display (FIG. 2C) 

1 5 showing detailed attribute information about the selected connector. Similarly, if the 
user points and clicks on the packaging card 214, the system displays a screen (FIG. 2D) 
with packaging attribute information about the selected connector. (Packaging 
information indicates which items are packaged with the connector. These items may 
include a backshell, all of the necessary contacts, and the tools required for connector 

20 installation.) 

Returning to FIG. 2B, on the main connector screen 208 there are several icons 
on which a user can point and click to receive specific information or perform specific 
operations. These include a "disconnect" icon 236 that allows the user to disconnect 

25 from the system at any time. The user can point and click on an "alternate" icon 224, 
which causes the system to search for other connectors having attributes that are as 
good or better than as those listed on the general card 210 and present a display (FIG. 
2E) providing connector information about suitable alternates. Some of the attributes 
require an exact match in order for the corresponding connector to be included on the 

30 list. For example, the system searches for connectors having an insert configuration 
identical to that of the selected connector, whereas the system search for connectors 
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having a temperature rating at least equal, but possibly better than that of the selected 
connector. The user can also change the attribute information on the general card 210 
and then point and click on the alternate icon 224 to find a list of connectors having 
attributes identical to the displayed attributes. 

5 

Returning to FIG. 2B, the user can also point and click on a "mates" icon 226 
that causes the system to find connectors that are complimentary in function to the 
displayed connector. For example, if the displayed connector is a 16-pin male 
connector, upon pressing the mates icon 226, the system would present a list of 16-pin 
10 female connectors. When the user points and clicks on a "diagram" icon 228, the 
system displays a diagram (FIG. 2F) of the connector listed on the general card 210. 
Such a diagram could take many fonns, including: a pin diagram of the connector, a 
drawing of the connector, or even a digitized photograph of the connector. 

1 5 Returning to FIG. 2B, several feature icons are provided at the top of the screen 

to allow the user to easily go back and forth between features. These include: a 
"connector" icon 216, which allows the user to access the connector screen 208 at any 
time; a "contact" icon 218 which allows the user to access a screen (FIG. 2G) with 
information about contacts associated with a selected component; a "tool" icon 220, 

20 which allows the user to access a screen (FIG. 2H) with information about the tools 
necessary for installation and removal of the selected connector or part thereof; a 
"sealing plug" icon 232, which allows the user to access a screen (FIG. 21) with 
information about sealing plugs used in association with a selected connector; and a 
"backshell" icon 21, which allows the user to access a screen (FIG. 2J) with information 

25 about backshells associated with a selected connector. As would be obvious to one 
skilled in the art, many other icons could be employed to tailor the invention to a 
specific type of component and its constituent parts without departing from the scope of 
the invention. 

30 Each time a user accesses the connector screen, the contact screen, the tool 

screen, the sealing plug screen or the backshell screen, the system will assess a fixed 



i 
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charge for access to the screen. This way of assessing fees for access to designated "pay 
screens" differs from the conventional way of fee assessment used by other on-line 
services in that the user is charged on a per-screen access basis rather than on a timed 
basis. This offers the advantage of giving the server the ability to charge a user based on 
5 the amount of information accessed rather than on the time spent logged on to the 
system. Furthermore, it allows the user to remain logged onto the system for long 
periods without being charged for idle time, thus making continuous use of the system 
more attractive to users. 

1 0 As shown in FIG. 3, the system 300 may connect a maintenance facility 310 to 

an information supplier 340 via either a commercial data network 330 or conventional 
telephone lines 332 or both. In the system shown, the maintenance facility 310 has at 
least one work station 314 that is connected to the commercial data network 330 
through a local area network 312 (LAN). The commercial data network 330 is 

15 connected to a LAN 344 belonging to the information supplier 340. LAN 344 is in 
communication with a server 342, which could comprise a general purpose digital 
computer or a digital computer specifically designed for transaction processing. The 
server has an associated memory 346 capable of storing a data base including the 
information about components and parts provided by the system 300. The memory 346 

20 could take the form of a fixed magnetic medium, on-board computer memory chips, 
optical storage, or any other type of conventional computer memory (as would be 
obvious to one skilled in the art of computer system design). Also connected to LAN 
344 is at least one work station 354 which can be used by an operator for accessing 
information in association with telephone queries or for any other conventional use 
25 (such as system maintenance). 

The maintenance facility 310 may also communicate with the information 
supplier 340 via the telephone system 332. In this case, work station 314 is connected 
to a modem 316 that communicates through the telephone system 332 with a modem 
30 348 connected to the server 342. Either the user's work station 314 or the server 342, 
or both, may be connected to facsimile machines 318, 350. Thus queries, results or both 
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may be communicated via facsimile transmission. The user may also use a telephone 
320 to communicate with the information supplier 340. In this case the user telephones 
queries to an operator (not shown) using telephone 352. In this case, the operator either 
telephones or faxes the results of the query to the user. As would be obvious to one 
5 skilled in the art, many ways of communicating user queries to the system are possible, 
including: using voice recognition equipment for receiving spoken queries, using 
dedicated hardware, or any other way of communicating queries to an information 
supplier. 

10 The memory 346 stores component and part data in the form of a relational data 

base. The data base comprises a data structure that relates information about 
components to information about parts. As shown in FIG. 4 A, a simplified basic data 
structure 400 of the data base comprises a component information table 402, a part 
information table 420 and a rule 430 for relating table 420 to table 402. In the 
5 embodiment of FIG. 4A, the component information table 402 comprises a plurality of 
records 404. Each record 404 comprises: a data field 406 storing a component 
identifier, at least one data field 408a storing a part identifier; a pointer 412 associated 
with a respective part identifier 408a; and at least one data field 410 storing information 
about the component identified in the component identifier data field 406. Each part 
identifier 408a could identify a different part of a component. For example, if the 
component is a particular electrical connector, one part identifier could identify a 
backshell associated with the connector, another part identifier could identify a contact 
associated with the connector, etc. Similarly, the component information data field 410 
could include values of attributes associated with a component, the availability of a 
component, the cost of a component, or any other information commonly associated 
with a component. 

The part information table 420 comprises a plurality of records 424. Each 
record comprises a data field 408b storing a part identifier corresponding to a part 
identifier stored in a data field 408a in the component table 402, and at least one data 
field 422 storing information about the identified part. The rule 430 is the convention 
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followed in recognizing and using a pointer 412 to find a given part record 424, as is 
obvious to those skilled in the art of data structure design. 

As shown in FIG. 4B, one embodiment of the memory space 440 used to store 
5 the data structure 400 comprises a first portion 442 of memory, having a plurality of 
memory locations 446, and a second portion 444 of memory, also having a plurality of 
memory locations 446. A first memory location 450 stores a component identifier, a 
second adjacent memory location 452 stores a part identifier, a third memory location 
454 stores a pointer associated with the part identifier stored in memory location 452. 

10 The pointer is a memory address of a part identifier 460 corresponding to the part 

identifier stored in memory location 452. Also near memory location 450 is a memory 
location 456 storing component information. Near the part identifier memory location 
460 is at least one memory location 462 storing part information. This memory diagram 
is provided for illustrative purposes only, as would be obvious to one skilled in the art, 

15 many other configurations of memory space could be employed without departing from 
the scope of the invention. 

As shown in FIG. 5, a detailed entity relationship diagram of one embodiment of 
the invention used to access to information about electrical connectors, the data 

20 structure 500 of the data base involves many tables and complex relationships. 
Although only an illustrative set of relationships will be discusses explicitly herein, 
definition tables for the relationships of FIG. 5 are given in Appendix B of the 
microfiche appendix. Also, as shown in FIG. 5, cardinality of relationships is expressed 
using connecting lines between tables and symbols at their termini. An one (1) at a 

25 terminus indicates single cardinality for the data in a data field, whereas an infinity 

symbol (°°) indicates multiple cardinality. Thus, a line connecting two data fields having 
one terminus with a one next to it and the other terminus with an infinity symbol next to 
it indicates a "one-to-many" relationship between the data fields. A one-to-many 
relationship indicates that from a single data field the system can access many 

30 corresponding data fields, as is generally known to the art of software design. 
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As shown in FIG. 5, the primary table is the "connector" table 502, which 
comprises several data fields. For example, "conn_id" is the component identifier; 
"mfr_part_nbr" is the manufacturer's part number corresponding to a given connector, 
"tmp_rating_nbr" is a code indicating a temperature rating for the connector, etc. By 
5 accessing one of these data fields, the system can then access one of the other tables 
providing more detailed information about the aspect of the connector relating to the 
selected data field. 

If, for example, the user accesses the "backshelljd" data field in table 502, the 
10 system then accesses the "backshell" table 508, which then allows the user to access 
more information about a plurality of backshells associated with the selected connector. 
Such information includes: a code indicating whether a selected backshell is self locking 
(stored in the "selfJockJT data field); a code indicating the size of the backshell 
(stored in the "shell_size_nbr" data field); a code indicating the material that the 
1 5 backshell is made from (stored in the "matl_cd" data field); etc. The system can also 
access the backshell table 508 indirectly through a logical connection table 506 by 
accessing only the conn_id data field in the connector table 502. A logical connection 
table, such as table 506 is a table that does directly not provide the user any information, 
but merely provides a logical link between two other information-storing tables. 

20 

Some relationships can be rather complex. For example, in order to receive 
information about sealing plugs associated with a given connector, the system first 
accesses the "connector logical" table 516 to gain access to the "connector gauge tool" 
table 518. This allows the system to access the "contact logical" table 520, which 
25 allows access to the "sealing plug" logical table 522. This in turn allows access to the 
"sealing plug configuration" table 524 and then finally allows access to the "sealing 
plug" table 526, which has all of the necessary information about sealing plugs 
associated with a given connector. 

30 Other tables in the data structure 500 include: the "image" table 562, which 

allows access to visual images, such as diagrams of a selected connector; the "contact" 
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table 554, which allows access to information about the electrical contacts associated 
with a selected connector; the "tool" table 546, which allows access to information 
about the various tools required for installation and removal of a selected connector, or 
part thereof (As can be seen, several copies of the tool table 546 are presented in FIG. 
5 5, this is only to reduce the number of lines on the diagram ); the "storage location" 
table 544 indicates the location in a warehouse where a selected connector is stored; the 
"equipment list designator" table 558 cross references a user's equipment list designator 
number to the system's component identifier; the "aircraft" table 560 uniquely identifies 
a platform (in this case an aircraft) which uses a given connector; and the 
10 "manufacturer" table 536 identifies the manufacturer of a selected connector. The 
above discusses only a representative number of the tables in FIG. 5 for illustrative 
purposes only. 

One embodiment of the present invention comprises a main program written in 
1 5 the Visual C++ programming language in object oriented format. When any request is 
received that requires an access to the data structure, the flow of control is passed to a 
monitor routine. The monitor routine then passes control to a data base wrapper routine 
written in a structured query language (SQL). The data base wrapper calls an 
appropriate SQL procedure that accesses the required data field in the data structure. 
20 Once the SQL procedure has found the correct data field, it passes the data to the data 
base wrapper routine, which passes it to the monitor routine. The monitor routine then 
presents the data to the main program, which displays the data in the appropriate format 

Source code for these routines are found at Appendix C of the microfiche 
25 appendix. A user's guide that corresponds to the code of Appendix C is provided in 
Appendix D of the microfiche appendix. 

The execution of the program involves first accessing a component table. A 
primary component identifier is selected by the system from the table. The system 
30 compares, using preselected criteria, at least one component value corresponding to at 
least one selected attribute associated with the primary component to a set of 
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component values in the component table, or other related tables, thereby determining 
which components are acceptable substitutes for the primary component. Then the 
system generates and displays a list of components determined to be acceptable 
substitutes for the primary component. The system may also select a selected part 
5 identifier from one of the tables containing part information and compare, using 

preselected criteria, at least one value corresponding to at least one selected attribute 
associated with the part identifier to a set of part values to determine which parts are 
acceptable substitutes for the selected part. The system then generates and displays a 
list of parts determined to be acceptable substitutes for the selected part. 

10 

The system can also access a set of data comprising a list of platforms. The user 
selects a platform from the set of data and the system displays a list of component 
identifiers corresponding to components found on the platform. The user then selects a 
component identifier from the list of component identifiers and the system accessing the 
15 component table based on the selected part number. In fact if the set of platform data 
comprises a schematic diagram of a system with each component identifier being 
represented symbolically at a unique location on the diagram. The user can access 
information about a component by pointing and clicking at a location of a symbol 
representing a component identifier. 

20 

Another way of selecting a component using the system includes using a bar 
code reader to read a selected bar code from a component and then transmitting the thus 
read selected bar code to a computer, 

25 The system may be configured with a direct link to a warehouse. The user may 

thus transmit an order for a selected component to a warehouse or a component supply 
facility. In this case, the system automatically accesses a database that comprises an 
indication the quantity of the selected component on hand at the component supply 
facility and reduces the quantity indication, thereby updating the database to reflect the 

30 order of the selected component. 
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It will be readily appreciated that many other combinations of tables and 
relationships may perform the same function in the same way to achieve the same result, 
differing only to tailor the information accessed to a specific application. As would be 
obvious to one skilled in the art, the invention could easily be adapted to provide 
5 information about many other types of components. These include, but are not limited 
to, hydraulic systems, gas turbine components, computer-related components, heavy 
industrial equipment, automotive components, etc. Any adaptation of the system 
disclosed herein to provide access to information about components would fall within 
the scope of the invention. 

10 

The above described embodiments are given as illustrative examples only. It will 
be readily appreciated that many deviations may be made from the specific embodiments 
disclosed in this specification without departing from the invention. Accordingly, the 
scope of the invention is to be determined by the claims below rather than being limited 
15 to the specifically described embodiments above. 
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CLAIMS 

What is claimed is: 

1 A method of comparing components to determine which of a set of components 
is an acceptable substitute for a primary component, each of the components 
having at least one attribute, comprising the steps of: 

a. accessing a first set of data comprising a plurality of component 
identifiers, each of said component identifiers corresponding to a 
component, and a plurality of component values, each of said component 
values corresponding to a particular attribute associated with a 
component corresponding to one of said plurality of component 
identifiers; 

b. selecting a primary component identifier of said plurality of component 
identifiers, said primary component identifier corresponding to the 
primary component; 

c. comparing, using preselected criteria, at least one component value 
corresponding to at least one selected attribute associated with the 
primary component to a set of said plurality of component values, 
thereby determining which components are acceptable substitutes for the 
primary component; and 

d. generating and displaying a list of components so determined to be 
acceptable substitutes for the primary component. 

The method of Claim 1, wherein said first set of data comprises a plurality of 
data fields, each data field containing information about a respective component 
included in said first set of data and further comprising the step of generating and 
displaying information about each of said list of components so determined to be 
acceptable substitutes for the primary component. 
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The method of Claim 1, wherein the first set of data comprises a plurality of part 
idendifiers, each part identifier corresponding to a part associated with a 
respective component and a plurality of part values, each value corresponding to 
an attribute associated with a part, the method further comprising the steps of: 

a. selecting a first one of the part identifiers corresponding to a first part; 

b. comparing, using preselected criteria, at least one value corresponding to 
at least one selected attribute associated with the first part identifier to a 
set of said plurality of part values, thereby determining which parts are 
acceptable substitutes for the first part; and 

c. generating and displaying a list of parts so determined to be acceptable 
substitutes for the first part. 

The method of Claim 1, wherein said first set of data comprises a plurality of 
data fields, each data field containing information corresponding to a visual 
representation of a respective component included in said first set of data and 
further comprising the step of generating and displaying a visual representation 
of a selected component . 

The method of Claim 1, wherein the selected attribute is a temperature rating 
associated with each component and wherein the comparing step comprises 
determining if the value for the primary component is equal to each one of said 
set of said plurality of values. 

The method of Claim 1, wherein the selected attribute is a temperature rating 
associated with each component and wherein the comparing step comprises 
determining if the value for the primary component is greater than each one of 
said set of said plurality of values. 

The method of Claim 1, wherein the selected attribute indicates a constituent 
material associated with each component with each value for the selected 
attribute corresponding to a quality rating number and wherein the comparing 
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step comprises determining if the value for primary component is equal to each 
one of said set of said plurality of values. 

8. The method of Claim 7, wherein the comparing step further comprises 
determining if the value for the primary component is greater than each one of 
said set of said plurality of values. 

9. The method of Claim 1, wherein the selected attribute indicates a packaging 
description associated with each component with each value for the selected 
attribute corresponding to a packaging code and wherein the comparing step 
comprises determining if the value for primary component is equal to each one of 
said set of said plurality of values. 

10. The method of Claim 1, wherein the selected attribute indicates a coupling type 
associated with each component with each value for the selected attribute 
corresponding to a coupling code and wherein the comparing step comprises 
determining if the value for primary component is equal to each one of said set 
of said plurality of values. 

1 1 The method of Claim 1 further comprising the steps of: 

a, accessing a second set of data comprising a list of platforms, 

b. selecting a first platform from the second set of data; 

c displaying a list of component identifiers corresponding to components 

found on the first platform; 
d. selecting a component identifier from said list of component identifiers; 

and 

e accessing the first set of data based on the selected part number. 

12. The method of Claim 1, wherein the first set of data comprises a schematic 
diagram of a system with each component identifier being represented 
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symbolically at a unique location on the diagram and wherein the selecting step 
comprises: 

a. placing a cursor at a location of a symbol representing a component 
identifier; and 

b. indicating a selection of the component identifier at the location of the 
cursor. 

13. The method of Claim 1, wherein each component has a bar code label affixed 
thereto and the selecting step comprises: 

a. using a bar code reader to read a selected bar code from a component; 
and 

b. transmitting the thus read selected bar code to a computer. 

14. The method of Claim 1 further comprising the step of transmitting an order for a 
selected component from the list of acceptable substitutes to a component supply 
facility. 



1 5 The method of Claim 1 4 further comprising the steps of: 

a. accessing a database that comprises an indication the quantity of the 
selected component on hand at the component supply facility; and 

b. reducing the quantity indication, thereby updating the database to reflect 
the order of the selected component. 



16, A method of employing a computer to select at least one component from a set 
of components, each of the components having at least one attribute, comprising 
the steps of: 

a. accessing a set of data comprising a plurality of component identifiers, 
each of said component identifiers corresponding to a component, and a 
plurality of values, each of said values corresponding to an attribute 
associated with a component corresponding to one of said plurality of 
component identifiers; 
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b. selecting an attribute of a desired component; 

c. entering into the computer at least one first value corresponding to the 
selected attribute associated with the desired component; 

d. comparing the first value to a subset of said plurality of values associated 
with the selected attribute, thereby determining which of the components 
are associated with the selected attribute having a value equal to said first 
value; and 

e. generating and displaying a first list of component identifiers 
corresponding to components so determined to have values of the 
selected attribute equal to said first value. 

The method of Claim 16 further comprising the step of determining which of the 
components are associated with the selected attribute having a value greater than 
said first value. 

The method of Claim 16 further comprising the step of generating and displaying 
a second list of information items, each information item being associated with a 
selected component of the first list. 

The method of Claim 18, wherein the second list displaying step comprises 
displaying a unit cost corresponding to each of the components on said first list. 

The method of Claim 18, wherein the second list displaying step comprises 
displaying a temperature rating code corresponding to each of the components 
on said first list. 

The method of Claim 18, wherein the second list displaying step comprises 
displaying a material code corresponding to each of the components on said first 
list. 



I 



WO 97/17653 PCT/US96/1788I 

26 

22. The method of Claim 18, wherein the second list displaying step comprises 

displaying a packaging type corresponding to each of the components on said 
first list. 

23 The method of Claim 1 8, wherein the second list displaying step comprises 
displaying a coupling type corresponding to each of the components on said first 
list. 

24 The method of Claim 18, wherein the second list displaying step comprises 
displaying a style code corresponding to each of the components on said first list. 

25. A series of operational steps, to be performed by a digital computer having a 

memory, for comparing components, each of the components having at least one 
attribute, to determine which of a set of alternate components is an acceptable 
substitute for a primary component, comprising the steps of: 

a. accessing a set of data stored in the memory and comprising: 

i. a plurality of component identifiers, each of said component 
identifiers corresponding to a component; and 

ii. a plurality of values, each of said values corresponding to a 
particular attribute associated with a component; 

b. receiving input from a user indicating a primary component identifier of 
said plurality of component identifiers, said primary component identifier 
corresponding to the primary component; 

c. searching a portion of the memory and comparing, using preselected 
criteria, at least one value corresponding to a selected attribute 
associated with the primary component to a set of said plurality of 
values, wherein each one of said set of plurality of values corresponds to 
the selected attribute associated with one of the set of alternate 
components, thereby determining which of the set of alternate 
components is an acceptable substitute for the primary component; and 
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d. generating and displaying a list of component identifiers of components 
so determined to be acceptable substitutes for the primary component. 

26. The series of operational steps of Claim 25, wherein the selected attribute 
comprises a number indicating a predetermined level of quality associated with 
the component. 

27. The series of operational steps of Claim 25, wherein the searching step 
comprises determining if one of said set of plurality of values is at least 
equivalent to said value corresponding to said selected attribute associated with 
the primary component. 

28 The series of operational steps of Claim 27 further comprising the step of 
determining a unit cost corresponding to a selected component. 

29 The series of operational steps of Claim 27 further comprising the step of 
generating and displaying a diagram corresponding to a selected component. 

30 The series of operational steps of Claim 27 wherein the generating and 
displaying step includes displaying a selected list of attributes associated with a 
selected component. 

3 1 The series of operational steps of Claim 27 further comprising the step of 
determining a location where a selected component may be found. 

52. The series of operational steps of Claim 27 further comprising the step of 
determining the availability of a selected component. 



33. 



The series of operational steps of Claim 32 comprises determining a stock 
quantity of the selected component at a selected warehouse. 
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34. The series of operational steps of Claim 27 further comprising the step of 
determining which tools are associated with a selected component. 

35. The series of operational steps of Claim 27 further comprising the step of 
determining a location where a tool associated with a selected component may 
be found. 

36. The series of operational steps of Claim 27 further comprising generating and 
displaying a list of parts associated with a selected component. 

37. The series of operational steps of Claim 25 further comprising the steps of: 
a. accessing a list of mates, stored in the memory, each mate being 

complimentary in function to at least one component; and 
b determining which mates are complimentary in function to the selected 
component. 

38. An apparatus for accessing information used by a facility, comprising a computer 
readable memory having a plurality of memory addresses and containing a data 
structure stored therein, said data structure comprising: 

a. a first table, stored in said memory, comprising a first plurality of 
records, each of said first plurality of records comprising: 

i. a first data field including a component identifier corresponding 
to a component; 

ii. at least one second data field including a part identifier 
corresponding to a part included in the component corresponding 
to said component identifier included in said first data field; and 

iii. at least one third data field having information about the 
component corresponding to said component identifier included 
in said first data field; 

b. a second table, stored in said memory, comprising a second plurality of 
records, each of said second plurality of records comprising a fourth data 
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field including information about the part corresponding to a part 
identifier included in said second data field; and 
c. a plurality of first pointers, each said first pointer pointing to a memory 
address at which a selected one of said second plurality of records in said 
second table is stored, each of said first pointers being associated with a 
part identifier included in said first table. 

39. The apparatus of Claim 38 further comprising: 

a. a third table, stored in said memory, comprising a third plurality of 
records, each of said third plurality of records comprising at least one 
fifth data field listing at least one tool associated with at least one 
component; and 

b. a plurality of second pointers, each said second pointer pointing to a 
memory address at which a selected one of said third plurality of records 
in said third table is stored, each of said second pointers being associated 
with a component identifier included in said first table. 

40. The apparatus of Claim 39, wherein each of said fifth data fields of said third 
plurality of records comprises an identifier identifying a tool used to extract a 
part from a selected component. 

4 1 The apparatus of Claim 39, wherein each of said fifth data fields of said third 

plurality of records comprises an identifier identifying a tool used to insert a part 
into a selected component. 

42. The apparatus of Claim 39, wherein each of said fifth data fields of said third 
plurality of records comprises an identifier identifying a tool used to crimp a part 
of a selected component. 

43. The apparatus of Claim 38 further comprising: 
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a a fourth table, stored in said memory, comprising a fourth plurality of 
records, each of said fourth plurality of records comprising at least one 
sixth data field comprising visual information about a selected 
component; and 

b. a plurality of third pointers, each said third pointer pointing to a memory 
address at which a selected one of said fourth plurality of records in said 
fourth table is stored, each of said fourth pointers being associated with a 
component identifier included in said first table. 

44. The apparatus of Claim 43, wherein at least one of said sixth data fields 
comprises a pin diagram of a connector. 

45. The apparatus of Claim 43, wherein at least one of said sixth data fields 
comprises a drawing of a connector. 

46. The apparatus of Claim 43, wherein at least one of said sixth data fields 
comprises a digitized photograph of a connector. 

47. The apparatus Claim 38, wherein a set of said third data fields of said first table 
comprises text information about a selected connector. 

48. The apparatus of Claim 38, wherein said second table further comprises 
information about connector backshells. 

49. The apparatus of Claim 38, wherein said second table further comprises 
information about connector contacts. 

50. The apparatus of Claim 38, wherein said second table further comprises 
information about connector sealing plugs. 
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The apparatus of Claim 38, wherein at least one of said third data fields includes 
at least one value corresponding to a component attribute. 

The apparatus of Claim 51, wherein said value comprises a code indicating a 
categorization of a material from which a corresponding part is constructed. 

The apparatus of Claim 51, wherein said value comprises a code indicating a 
temperature rating associated with a component. 

The apparatus of Claim 51, wherein said value comprises a code indicating a 
class code that categorizes a part based on a constituent material and a 
temperature rating associated with a component. 



55 The apparatus of Claim 38 further comprising: 

a. a fifth table, stored on said memory, comprising a fifth plurality of 
records, each of said fifth plurality of records comprising at least one 
seventh data field in which is stored a platform identifier and a eighth 
data field in which is stored at least one component identifier identifying 
a component on a platform corresponding to a selected platform 
identifier included in said fifth plurality of records; and 

b. a fourth pointer to a memory address at which a selected one of said first 
plurality of records is stored, said pointer being associated with a 
platform identifier selected from said fifth table. 

56. A computer system for accessing information about a plurality of components, 
comprising: 

a. An apparatus for accessing information used by a maintenance facility, 
comprising a computer readable memory having a plurality of memory 
addresses and containing a data structure, the data structure comprising a 
table, stored in said memory, comprising a plurality of records, each of 
said plurality of records comprising: 
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i. a first data field including a component identifier corresponding 
to a component; and 

ii. at least one second data field including a value for an attribute 
associated with the component; 

b. a computer processor; and 

c. a memory storing a program to direct the processor to: 

i. access said table; 

ii. receive input from a user indicating a selection by the user of a 
component identifier in said table corresponding to a primary 
component; 

iii. comparing, using preselected criteria, at least one value 
corresponding to at least one selected attribute associated with 
the primary component to each said second data field of a set of 
said plurality of records, thereby determining which components 
are acceptable substitutes for the primary component; and 

iv. generating and displaying a list of components so determined to 
be acceptable substitutes for the primary component. 

57. The computer system of Claim 56 further comprising: 

a. a plurality of remote terminals; and 

b. a data communications network that connects at least one of said remote 
terminals to said computer processor, thereby allowing a user to access 
said computer readable memory from a remote location. 

58. An apparatus for comparing components to determine which of a set of 
components is an acceptable substitute for a primary component, each of the 
components having at least one attribute, comprising: 

a. a computer readable memory; 

b. means for accessing a set of data, stored in said memory, comprising a 
plurality of component identifiers, each of said component identifiers 
corresponding to a component, and a plurality of values, each of said 
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values corresponding to a particular attribute associated with a 
component corresponding to one of said plurality of component 
identifiers; 

c. means for selecting a primary component identifier of said plurality of 
component identifiers, said primary component identifier corresponding 
to the primary component; 

d means for comparing, using preselected criteria, at least one value 
corresponding to at least one selected attribute associated with the 
primary component to a set of said plurality of values, thereby 
determining which components are acceptable substitutes for the primary 
component; and 

e. means for generating and displaying a list of components so determined 
to be acceptable substitutes for the primary component. 

59. The apparatus of Claim 58, wherein the comparing means comprises a digital 
computer programmed to compare the value corresponding the selected attribute 
to the plurality of values. 

60. The apparatus of Claim 59, wherein the selected attribute is a temperature rating 
associated with each component and wherein the comparing means comprises a 
computer programmed to determine if the value for primary component is equal 
to each one of said set of said plurality of values. 

61 The apparatus of Claim 59, wherein the selected attribute is a temperature rating 
associated with each component and wherein the comparing means comprises a 
computer programmed to determine if the value for primary component is equal 
to each one of said set of said plurality of values. 

32. The apparatus of Claim 59, wherein the selected attribute indicates a constituent 
material associated with each component with each value for the selected 
attribute corresponding to a quality rating number and wherein the comparing 
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means comprises a computer programmed to determine if the value for primary 
component is equal to each one of said set of said plurality of values. 

63. The apparatus of Claim 59 further comprising means for determining if the value 
for the primary component is greater than each one of said set of said plurality of 
values. 

64. The apparatus of Claim 59 further comprising: 

a. a plurality of remote terminals; and 

b. a data communications network that connects at least one of said remote 
terminals to said computer, thereby allowing a user to access said 
computer readable memory from a remote location. 

65. An apparatus for selecting at least one component from a set of components, 
each of said components having at least one attribute, comprising: 

a. a computer readable memory; 

b. means for accessing a set of data, stored in said memory, the set of data 
comprising a plurality of component identifiers, each of said component 
identifiers corresponding to a component, and a plurality of values, each 
of said values corresponding to an attribute associated with a component 
corresponding to one of said plurality of component identifiers; 

c. means for entering into the computer a selected attribute of a desired 
component; 

d. means for entering into the computer at least one first value 
corresponding to the selected attribute associated with the desired 
component; 

e. means for comparing the first value to a subset of said plurality of values, 
thereby determining which of the components are associated with the 
selected attribute having a value equal to said first value; and 
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f. means for generating and displaying a list of component identifiers 
corresponding to components so determined to have values of the 
selected attribute equal to said first value. 



66. The apparatus of Claim 65, wherein the comparing means comprises a digital 
computer programmed to compare the first value to the plurality of values, 
thereby determining which of said plurality of values is equal to the first value. 

67. The apparatus of Claim 66 further comprising: 

a. a plurality of remote terminals; and 

b. a data communications network that connects at least one of said remote 
terminals to said computer, thereby allowing a user to access said 
computer readable memory from a remote location. 

68 A method of assessing fees for access to a data base by a user having an account, 
comprising the steps of: 

a. designating at least one selected first display of information stored in the 
database and accessible by the user as a pay screen; 

b. recording at least one instance of the user accessing the pay screen; and 

c. assessing a predetermined fee for each recorded use of the pay screen by 
the user to the user's account. 



69. The method of Claim 68, further comprising the steps of: 

a. designating at least one second display of information stored in the data 
base as a non-pay screen; 

b. determining whether the user has accessed a pay screen or a non-pay 
screen when the user accesses information from the data base; and 

c. assessing the predetermined fee to the to the user's account only when 
the user has accessed a pay screen. 
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70. The method of Claim 68, further comprising the step of limiting access by the 
user to a preselected set of screens. 
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